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CO-CATALYSIS OF AUTOCATALYTIC POLYOLS FOR LOW DENSITY 
POLYURETHANE FOAMS WITH IMPROVED AGING CHARACTERISES 
Response to Amendment 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Any rejections stated in the previous Office Action and not repeated below are 
withdrawn. 

3. The new grounds of rejection set forth below are necessitated by applicant's 
amendment filed on February 23, 2009. In particular, claims 1 and 13 have been 
amended to give a positive recitation the amine gelling catalyst is acid blocked. 

4. It is noted that the newly introduced limitations were not present at the time of 
the preceding action. For this reason it is proper to make the present action FINAL. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1 , 5-6, and 7-1 3 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ghobary et al. (US 2004/0029986) and further in view of Wendel et 
al. (US 2003/0032553). 

7. Ghobary et al. teach a process for producing polyurethane foams comprising at 
least one organic polyisocyanate which can be an 80/20 or 65/35 mixture of 2,4 toluene 
diisocyanate and 2,6 toluene diisocyanate, respectively (which is a liquid at room 
temperature) (paragraph [0079]), a polyol with a functionality of 2 to 4 and a hydroxyl 
number of 15 to 700 (and preferably 20 to 60) (paragraphs [0066] - [0067]), a tertiary 
amine catalyst with a carboxylic acid moiety (paragraphs [0039], and [0048]-[0050]), 
water as a blowing agent (paragraph [0081]), and optional additives such as 
crosslinkers (paragraph [0045]). The quantity of hydroxyl carboxylic acids reacted with 
amines can be adjusted to reach a desired reactivity. The catalyst systems disclosed by 
Ghobary et al. will generally be between 2% and 80% amine acid reaction product, 
based on the total amine equivalents in the formulation (pertaining to instant claims 1 
and 11, paragraph [0065]). 

8. Ghobary et al. also teach that suitable hydroxyl functional acids for use in the 
catalyst system include salicylic, gluconic, or glycolic acid (pertaining to instant claims 7- 
10, paragraph [0050]). 

9. Ghobary et al. fail to teach that the catalyst is a cyclic amine acid-blocked gelling 
catalyst. However, Wendel et al. teach an acid blocked amine catalyst for use in the 
preparation of polyurethanes, including flexible polyurethane foams, and said amine of 
which can be triethylenediamine (paragraphs [0001], [0012], and [0018]). The catalyst 
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taught by Wendel et al. can be used to catalyze the reaction between an isocyanate and 
a compound containing a reactive hydrogen such as a polyol (the gelling reaction) 
(paragraph [0021]). 

1 0. It would have been obvious for one of ordinary skill in the art to use the acid 
blocked amine catalyst taught by Wendel et al. in the invention taught by Ghobary et al. 
because use of the acid blocked amine catalyst disclosed by Wendel et al. results in a 
polyurethane with improved flowability and little or no corrosion (paragraph [0015]). 

1 1 . Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ghobary et al. (US 2004/0029986) and further in view of Wendel et al. (US 
2003/0032553) and Casati et al. (WO 03/029320). 

12. Ghobary et al. and Wendel et al. teach the compositions as applied to claim 1 but 
fail to teach the polyol is an alkylene oxide adduct of an initiator having N-alkyl, N,N 
dialkyl amino groups, or a mixture thereof, wherein the alkyl group is C1 to C3, that the 
polyol is an alkylene oxide adduct of an initiator having N-methyl, N,N dimethyl amino 
groups, or a mixture thereof, or that the polyol is a hydroxyl terminated polyol capped 
with N,N-dialkyl-glcidylamine. 

13. However, Casati et al. teach a process for a polyurethane product by reaction of 
a mixture of (a) at least one organic polyisocyanate (page 5, line 32), and (b) polyol 
composition comprising (bl) from 0 to 99 percent by weight of a polyol compound having 
a functionality of 2 to 8 and a hydroxyl number from 20 to 800 and (b2) from 100 to 1 
percent of at least one autocatalytic polyol with gelling characteristics, having a 
functionality of 1 to 8 and a hydroxyl number of from 15 to 800, wherein the weight 
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percent is based on the total amount of polyol component (b) (page 5, line 33 - page 6, 
line 5), in which one or more catalysts can be used for the reaction, including tertiary 
amine compounds (page 21 , lines 22-25), for example triethylene diamine, 
dimethylbenzylamine, or N,N-dimethylcyclohexylamine (page 21, lines 29-26), the 
process for which water is the preferred blowing agent for a flexible foam (page 19, line 
22), and optionally additives or auxiliary agents know per se for the production of 
polyurethane foams can be included (page 9, lines 6-8). 

14. Casati et al. also teach that the polyol (b2) can be made by the 
addition of alkylene oxide to an initiator molecule, said initiator molecule of which 
can have any of the formulas disclosed on page 6, line 5 to page page 9, line 3, 
said formulas of which include the compounds listed in claims 2-4 of the instant 
application (WO 03/029320). 

1 5. It would have been obvious for one of ordinary skill in the art to include the 
alkylene oxide of Casati et al. in the polyol of Ghobary et al. because the autocatalytic 
polyols with gelling characteristics taught by Casati et al. improve polyurethane aging 
via elimination of organometallic salt catalysts or reduction in the amount of amine 
catalysts (including triethylene diamine) (Casati et al., page 4, lines 27-29). The acid 
blocked amine catalysts of Ghobary et al. and Wendel et al. would lend to balance of 
gelling and blowing reactions when producing polyurethanes (Wendel, paragraph 
[0005]), while the polyols of Casati et al. further lend to gelling properties, resulting in a 
polyurethane product with improved aging (from the polyols of Casati et al., page 4, 
lines 27-29), improved flowability and little or no corrosion (Wendel et al., paragraph 
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[0015]), and improved HACS, hardness, a more open or more easily opened cell 
structure, and reduced foam shrinkage (Ghobary et al., paragraph [0061]). 



Response to Arguments 

16. Applicant's arguments filed February 26, 2009 have been fully considered but 
they are not persuasive. 

1 7. Applicant's arguments with respect to claims 1 -1 3 have been considered but are 
moot in view of the new ground(s) of rejection. 

18. Applicant argues that the delayed action catalysts of Ghobary et al. are to delay 
the foaming reaction and that the catalysts of Ghobary et al. are non-cyclic. 

1 9. Tertiary amine catalyst accelerate both gelling (reaction of polyol with 
isocyanate) and blowing (reaction of water with isocyanate to generate carbon dioxide) 
reactions and have further been shown to be effective in balancing the blowing and 
gelling reactions to produce a desirable product (Wendel et al., paragraph [0005]). 
Combining the inventions disclosed by Ghobary et al. and Wendel et al. would result in 
a cyclic acid-blocked amine catalyst capable of balancing the blowing and gelling 
reactions, and would further result in a polyurethane with improved flowability and little 
or no corrosion (Wendel et al., paragraph [0015]). 

20. Applicant further argues that when an acid-blocked tertiary amine catalyst is used 
in formulation with an amine initiated polyol, a foam is produced with very poor humid 
aging compression set (HACS). However, in paragraph [0086] of the present invention, 
the application teaches that a good blend is obtained when an amine initiated polyol is 
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combined with other polyols, a crosslinker, a surfactant, and an acid-blocked amine 
catalyst. Thus, combining the references of Ghobary et al., Wendel et al., and Casati et 
al. would not produce a foam with very poor HACS, but on the contrary, would produce 
a foam with good HACS properties. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KARA NEGRELLI whose telephone number is 
(571 )270-7338. The examiner can normally be reached on Monday through Friday 8:00 
am EST to 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on (571)272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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